The relationship between dissociative experiences and psychosis proneness was investigated in a sample of 523 college undergraduates. Participants were administered the Dissociative Experiences Scale (DES), the Perceptual Aberration Scale, the Magical Ideation Scale, the Social Anhedonia Scale, and the Physical Anhedonia Scale. As hypothesized, the Perceptual Aberration and Magical Ideation Scales were positively correlated with the DES. The Social Anhedonia Scale had a modest correlation with the DES, but this relationship was largely mediated by the Perceptual Aberration and Magical Ideation Scales. The Physical Anhedonia Scale was uncorrelated with the DES. Exploratory factor analysis of the psychosis-proneness scales and the DES subscales resulted in a three-factor solution: dissociative experiences, positive schizotypy, and negative schizotypy. The DES depersonalization subscale loaded on both the dissociation and positive schizotypy factors. psychology | dissociative experiences | psychosis | dissociative experiences scale | Keywords: perception aberration scale | magical ideation scale | social anhedonia scale | schizotypy
The present study investigated the relationship between dissociative experiences and psychosis proneness in a nonclinical sample. Both the empirical and descriptive psychopathology literature have noted overlaps between the symptoms of schizophrenia and dissociative disorders. These similarities have resulted in erroneous diagnoses and in confusion concerning etiological factors associated with schizophrenia and dissociative disorders (Allen et al., 1997; Ellason and Ross, 1995; Gainer, 1994; Irwin, 1998; Modestin et al., 1996; Moise and Leichner, 1996; Ross et al., 1990b; Sandberg and Lynn, 1992; Spitzer et al., 1997) . However, the relationship between dissociative and schizophrenic symptoms has not been examined in preschizophrenic or psychosis-prone young adults.
Psychosis Proneness
Current models of the etiology of schizophrenia (e.g., Andreasen, 1999; Gottesman, 1991; Meehl, 1990) assume that there are schizophrenia-prone (or more generally psychosis-prone) individuals who have a vulnerability for schizophrenia and related disorders. However, it is hypothesized that the majority of these individuals will not decompensate, although they may experience attenuated or transient symptoms of schizophrenia. These symptoms fall on a continuum from relatively healthy to subclinical deviance to schizophrenia-spectrum personality disorders to full-blown clinical psychosis. Thus, psychosis proneness may be expressed across a dynamic continuum of psychotic-like adjustment with severity contingent on the interaction of biopsychosocial factors (Gooding and Iacono, 1995) . Identification of psychosis-prone individuals should facilitate the identification of relevant etiological factors and may hasten the development of prophylactic treatment interventions.
Psychometric Identification of Psychosis Proneness
Chapman Scales of Psychosis Proneness. To identify psychosis-prone young adults, Loren and Jean Chapman and their collaborators developed a series of self-report, true-false questionnaires that were intended to measure symptoms and traits characteristic of pre-schizophrenic adjustment. The development of the scales relied heavily on Meehl's (1964) description of schizotypy and Hoch and Cattell's (1959) description of pseudoneurotic schizophrenia. These measures included the Perceptual Aberration Scale (Chapman et al., 1978) , the Magical Ideation Scale (Eckblad and Chapman, 1983) , the Revised Social Anhedonia Scale (Eckblad et al.2) , and the Physical Anhedonia Scale (Chapman et al., 1976) .
Validity of the Psychosis-Proneness Scales. Individuals with markedly elevated scores on these scales tend to show psychological and physiological deficits similar to those seen in schizophrenic patients. Chapman et al. (1994) conducted a 10-year longitudinal assessment of 534 psychosis-prone and control subjects. At the follow-up assessment, subjects identified by the Perceptual Aberration and Magical Ideation scales had higher rates of psychotic disorders than did control subjects. Kwapil (1998) reported that 24% of high scorers on the Social Anhedonia Scale exhibited schizophrenia-spectrum illnesses as compared with 1% of controls at a 10-year follow-up, despite the fact that the groups did not differ on measures of psychopathology at the initial assessment. The Physical Anhedonia Scale has not proven to be an effective predictor of psychosis in longitudinal studies of college students. However, in cross-sectional research, high scorers on the Physical Anhedonia Scale have shown cognitive, social, and psychophysiological deficits similar to those shown by schizophrenic patients (e.g., Miller, 1986; Simons et al., 1982) . Moreover, the New York High Risk Project (Erlenmeyer-Kimling, et al., 1993; Freedman et al., 1998) found that the offspring of schizophrenic patients who also had elevated scores on the Physical Anhedonia Scale were at heightened risk for psychosis and poor social adjustment.
Dissociative Experiences
Dissociation involves alterations in consciousness, memory, and identity, as well as disruptions in the perception of time and the environment (DSM-IV; American Psychiatric Association, 1994). Specific dissociative experiences include an inability to remember aspects of one's life, the experience of finding oneself in an unfamiliar situation, feelings of unreality (about self, others, or situations), feeling absorbed or completely lost in an activity, and feelings of being detached or disconnected from oneself (Ray et al., 1992) . These experiences are conceptualized as existing on a continuum ranging from nonclinical conditions to pathological dissociation. Dissociative experiences are relatively common in the general population, occur equally often in male and female subjects, and tend to be reported less frequently with age (Ross et al., 1990a) .
Schizophrenia and Dissociation
Schizophrenia and dissociative disorders share several common symptoms such as aberrant perceptual experiences and disruptions in reality testing. Several studies have reported considerable confusion in the diagnosis of schizophrenia and dissociative disorders (such as dissociative identity disorder), based on the presence of Schneiderian first rank symptoms (Schneider, 1959) in both disorders (Ellason and Ross, 1995; Gainer, 1994; Moise and Leichner, 1996; Ross et al., 1990b; Spitzer et al., 1997) . These symptoms include auditory hallucinations, thought withdrawal/insertion, and delusional thinking (Ellason and Ross, 1995) . Not surprisingly, patients with schizophrenia tend to report higher levels of dissociative experiences compared with control subjects. Furthermore, dissociative experiences occur more commonly in schizophrenic patients with productive or positive symptoms than in patients exhibiting deficit or negative symptoms of schizophrenia (Spitzer et al., 1997) . Consistent with the findings for patients with schizophrenia, elevated rates of dissociative experiences have been reported in patients with schizotypal personality disorder (Allen et al., 1997; Modestin et al., 1996) . However, the presence of dissociative experiences and their relationship to the development of clinical disorders has not been examined in nonclinical samples of psychosis-prone young adults.
Goals and Hypotheses of the Present Study
The present study examined the relationship between dissociative experiences, measured by the Dissociative Experiences Scale (DES; Bernstein et al., 1993; Bernstein and Putnam, 1986 ) and scores on the Chapmans' scales of psychosis proneness. It is hypothesized that scores on the Perceptual Aberration and Magical Ideation Scales will be positively correlated with the DES, based upon reports of elevated rates of dissociative symptoms in patients with positive-symptom schizophrenia and schizotypal personality disorder. Given that the Perceptual Aberration Scale assesses perceptual and somatic distortions, it is expected that it will have an especially strong relationship with the depersonalization subscale of the DES. It is hypothesized that scores on the anhedonia scales will be unrelated to or inversely correlated with scores on the DES.
Methods

Participants
Participants were 119 male and 404 female college undergraduates enrolled in General Psychology courses at the University of North Carolina at Greensboro. The ethnic composition of the sample was 74% Caucasian, 22% African American, and 4% other (including Hispanic, Asian American, and Native American). Mean age of the subjects was 19.9 (SD = 3.3), with a range of 17 to 52. Male and female subjects did not differ on ethnic composition or age.
Materials
Psychosis-Proneness Scales. The Perceptual Aberration Scale contains 35 items that tap schizophrenic-like perceptual and bodily distortions. Sample items include, "I sometimes have the feeling that some parts of my body are not attached to the rest of me" [keyed true] and "My hands and feet have never seemed far away" [keyed false]. The Magical Ideation Scale is comprised of 30 items that tap a belief in implausible or invalid causality. Sample items include, "I have occasionally had the silly feeling that a TV or radio broadcaster knew I was listening to him" [keyed true] and "Numbers like 13 and 7 have no special powers" [keyed false]. The Revised Social Anhedonia Scale consists of 40 items that tap asociality and indifference to others. Sample items include, "Having close friends is not as important as people say" [keyed true] and "I sometimes become deeply attached to people I spend a lot of time with" [keyed false]. The Physical Anhedonia Scale includes 61 items that tap deficits in sensory and aesthetic pleasure. Sample items include, "There just are not many things that I ever really enjoyed doing" [keyed true] and "Beautiful scenery has been a great delight to me" [keyed false]. The items from the psychosis-proneness scales were intermixed along with a 13-item infrequency scale (Chapman and Chapman 3) that was designed to screen out subjects who responded in a random or "fake-bad" manner. Subjects who endorsed three or more items on the infrequency scale were not included in the subsequent analyses.
Dissociative Experiences Scale. The DES is a 28-item self-report scale that measures the frequency of dissociative experiences during the daily lives of respondents. Although these experiences are often characteristic of symptoms experienced by patients with dissociative disorders, the scale was not designed to provide specific diagnoses of dissociative disorders or related conditions. The DES contains subscales that tap three domains of dissociative experiences. The amnestic dissociation subscale consists of 10 items that tap experiences of losing time and failing to remember life events. Sample items include, "Some people have the experience of finding themselves in a place and having no idea how they got there," and "Some people find evidence that they have done things they do not remember doing" (subjects are instructed to indicate the percentage of time that they have each of the experiences). The absorption/derealizaton subscale consists of 12 items that tap experiences of being completely lost in a task or experiencing other people and events as not real. Sample items include, "Some people find that when they are watching television or a movie they become so absorbed in the story that they are unaware of other events happening around," and "Some people have the experience of not being sure whether things they remember happening really did happen or whether they just dreamed them." The depersonalization subscale consists of six items that assess feelings of unreality or being outside oneself. Sample items include, "Some people have the experience of feeling that other people, objects and the world around them are not real," and "Some people sometimes feel as if they are looking at the world through a fog so that other people and objects seem far away and unclear." Procedures Participants completed these measures (along with measures not used in this study) as part of departmental mass-screening sessions. The assessments lasted between 1.5 to 2 hours. A subset of participants completed the psychosis-proneness scales and the DES in different sessions. There were no differences between the scores of the subjects who completed the forms in one session and those who completed the measures in separate sessions. Subjects received course credit or payment for their participation. Table 1 contains descriptive statistics for each of the scales and subscales separately by gender. Scores on the psychosis-proneness scales were converted to standardized scores computed separately for men and women. Standardized scores were based upon data from 423 male and 1373 female college students enrolled at the University of North Carolina at Greensboro (Kwapil 4) . Subsequent analyses were not reported separately by gender, as the findings were substantively the same when computed separately for males and females. 
Results
Intercorrelations of the Measures
Interrelationships of the Psychosis-Proneness Scales. Table 2 contains the zero-order correlations between scores on the psychosis-proneness scales and the DES (including the DES subscales). Given the large number of correlations computed (and the large sample size), alpha was set at .001. Consistent with previous findings , the Perceptual Aberration and Magical Ideation Scales were significantly correlated, as were the two anhedonia scales. The Physical Anhedonia Scale was uncorrelated with the Perceptual Aberration and Magical Ideation Scales, whereas the Social Anhedonia Scale had modest, but significant, correlations with both of the scales. As expected, the DES subscales were highly intercorrelated.
Table 2
Intercorrelations among the Psychosis-Proneness Scales and the DES. As hypothesized, the Perceptual Aberration and Magical Ideation Scales were moderately correlated with the DES total and subscale scores. Likewise, the Social Anhedonia Scale demonstrated a modest relationship with the DES. The Physical Anhedonia Scale did not correlate significantly with any of the DES scores.
Multiple Regression Analyses. To account more fully for the shared variance of the psychosisproneness scales and the DES, hierarchical multiple regression analyses were conducted. Table 3 shows the percentage of variance accounted for in the DES scales by the psychosis-proneness scales. The entry of the variables into the regression equations was based upon a priori hypotheses about the relationship between the two sets of measures. Scores on the Perceptual Aberration and Magical Ideation Scales were entered jointly at the first step, given the high percentage of shared variance between the two scales and the hypotheses that these measures would be associated with dissociative experiences. The Social Anhedonia and Physical Anhedonia Scales were entered at the second and third step, respectively. In each case, the Perceptual Aberration and Magical Ideation Scales accounted for a significant proportion of the variance. Neither of the anhedonia scales accounted for a significant increment in the variance of the DES total score or subscales, after the first two psychosis-proneness scales were entered. Table 3 TABLE 3 Increment in R2 in the DES due to the Psychosis-Proneness Scales Exploratory Factor Analysis of the Psychosis-Proneness Scales and the DES Domain Scores. To further examine the relationships of the measures, an exploratory factor analysis with Varivax rotation was performed on the four psychosis-proneness scales and the three DES subscales. Using scree criterion, three factors were extracted that accounted for 81% of the variance. Table  4 contains the rotated factor loadings and percentage of variance accounted for by the three factors. The first component appeared to measure a pure dissociative symptom factor, whereas the second factor tapped positive schizotypy (but was associated with DES Depersonalization). The final component was a negative schizotypy factor that was unrelated to dissociation. Table 4 TABLE 4 Rotated 3-Factor Solution for the Psychosis-Proneness Scales and DES
Discussion
Perceptual Aberration, Magical Ideation, and Dissociative Experiences As hypothesized, ratings on the DES were positively correlated with scores on the Perceptual Aberration and Magical Ideation Scales. This is consistent with the findings that patients with schizophrenia (especially those exhibiting positive symptoms) and schizotypal personality disorder tend to report elevated rates of dissociative experiences (e.g., Spitzer et al., 1997) . The Perceptual Aberration Scale had an especially strong relationship with the DES depersonalization subscale. In general, however, the Perceptual Aberration and Magical Ideation Scales demonstrated a similar pattern of relationships with the DES subscales.
The positive correlations between the positive schizotypy scales and the DES are consistent with the overlap in the domains and the symptoms that they assess. The Perceptual Aberration Scale and the depersonalization subscale both inquire about alterations in perception and the way in which one's body is experienced. For example, the former includes the items, "At times I have wondered if my body was really my own," and "Now and then, when I look in the mirror, my face seems quite different than usual," whereas the DES includes the items, "Some people have the experience of feeling that their body does not seem to belong to them," and "Some people have the experience of looking in a mirror and not recognizing themselves." The specific content of the Magical Ideation Scale does not overlap as closely with the DES. However, both scales may tap the experience of unusual experiences and the willingness to report such experiences.
Using the five-factor model, McCrae and Costa (1997) suggested that dissociative tendencies, aberrant perceptions, eccentric behavior, and magical thinking are characterized by elevations on the openness to experience factor-and specifically on the fantasy facet of that domain. High scores on the fantasy facet of openness are associated with an active fantasy life and such individuals may prefer the inner, imaginary world to the external world (Costa and McCrae, 1992) . This is consistent with findings that the Perceptual Aberration and Magical Ideation Scales are positively correlated with the NEO-PI-R (Costa and McCrae, 1992) openness domain and the fantasy facet scores (Kwapil 4) .
Anhedonia and Dissociative Experiences
The anhedonia scales demonstrated a divergent pattern of relationships with the other measures in the study. Consistent with previous findings, the Physical Anhedonia Scale had a moderate positive correlation with the Social Anhedonia Scale but was uncorrelated with the Perceptual Aberration and Magical Ideation Scales. As hypothesized, the Physical Anhedonia Scale was uncorrelated with the DES total and subscale scores. This was not surprising, given that the Physical Anhedonia Scale assesses a disinterest in sensory and bodily experiences, whereas the DES assesses unusual forms of such experiences. Consistent with McCrae and Costa's hypothesis regarding openness to experience, Kwapil 4 found that the Physical Anhedonia Scale was negatively correlated with openness (and the fantasy facet).
Contrary to the findings for the Physical Anhedonia Scale, the Social Anhedonia Scale was significantly correlated with the Perceptual Aberration and Magical Ideation Scales, and with all of the DES ratings. However, the modest zero-order correlations between the Social Anhedonia Scale and the DES appeared to be largely mediated by the effects of the Perceptual Aberration and Magical Ideation Scales. Social anhedonia did not account for a significant increment in the variance after the variance from the positive schizotypy scales was removed.
Factor Structure of Psychosis Proneness and Dissociation
The factor analysis extracted dissociative experience, positive schizotypy, and negative schizotypy factors. The relative robustness of the psychosis-proneness scales and the DES was evidenced by the fact that these measures generally did not decompose in the factor analysis. The positive and negative schizotypy factors appear consistent with positive and negative distinctions reported in schizophrenia (e.g., Andreasen, 1990; Crow, 1980) and schizotypal personality disorder (e.g., Kelley and Coursey, 1992; Kendler et al., 1991) . Despite the heightened correlations between the DES subscales and the positive schizotypy scales, the respective measures diverged into separate factors. The only exception was the depersonalization subscale, which loaded on both the dissociation factor and the positive schizotypy factor.
Applications of the Present Findings
The present study provided information regarding the relationship between psychosis-proneness and dissociative experiences in a college-student (nonclinical) sample. However, it does not provide information about whether self-report of such experiences predicts the presence of or the risk for psychopathology. The finding of the hypothesized positive correlation of the Perceptual Aberration and Magical Ideation Scales with the DES raises the questions of whether: a) dissociative experiences are actually part of the preschizophrenic condition (and may in fact improve our identification of psychosis-prone young adults); b) dissociative experiences are not part of the preschizophrenic condition and individuals who experience dissociative experiences are actually misidentified as psychosis prone by the Perceptual Aberration and Magical Ideation Scales (in which case they add error variance to our studies of psychosis proneness); and c) dissociative experiences co-occur with psychosis-proneness but are not predictive of risk for schizophrenia or related conditions.
Obviously, further study is required to disentangle these possible explanations. Subsequent cross sectional and longitudinal studies will examine the degree to which dissociative experiences predict or potentiate the development of psychopathology in a sample of psychosis-prone young adults and control subjects.
